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Ore minerals in Martian meteorites:
MIL 03346, NWA 5219, and NWA
13367
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Ore minerals are crucial source of chalcophile and siderophile
metals on Earth and this is expected also for Mars. In this study,
using ore microscope, scanning electron microscope (SEM), and
electron probe microanalyzer (EPMA), which will be completed
by trace element and isotope measurements in the future, we
investigate Martian meteorites in terms of their ore minerals and
metal inventory to understand ore formation and their
distribution on Mars. Our first results concern four samples
including one nakhlite (MIL 03346) and three shergottites (two
samples of NWA 5219 and one NWA 13367).

MIL 03346 consists of 75.0% 23.0%

mesostasis, 1.5% olivine, and 0.5% ore minerals. Among the ore

clinopyroxene,

minerals, Fe-Ti oxides are the most abundant (0.49% of the
whole area). Remaining 0.01% is pyrrhotite with a metal/sulfur
ratio 0.88-0.90. Clinopyroxenes are augites, showing distinct
zonation from Fs,;Wo,Eny; in the core towards Fs,;Wo4;En,,
on the rims. Olivine megacrysts are Fo,, in the cores with Fo,,
rims, while tiny mesostasis olivines are Fos.

Basaltic shergottite NWA 5219 contains 67.7% clinopyroxene,
29.8% maskelynite, 1.6% merrillite, and 0.9% ore minerals
sulfide
(pyrrhotite): 0.15%]. Ilmenite is about 6.5 times more abundant

[oxides (ilmenite, ulvospinel, baddeleyite): 0.75%;

than ulvospinel. Pyrrhotite has a metal/sulfur ratio of 0.90-0.98.
Clinopyroxenes range from augite (Fs,s,4W05,5,Eny, 43) to
pigeonite (Fs, o, Wo,,_,cEn,;.45) compositions.

NWA 13367 is a ultramafic shergottite, with 47.8% olivine,
35.6% clinopyroxene, 12.5% maskelynite, 3.0% merrillite, and
1.1% ore minerals. Oxide (ilmenite and chromite) and pyrrhotite
modal abundances are 1.0% and 0.1%, respectively. Pyrrhotite
rarely contains pentlandite exsolutions. The metal/sulfur ratio in
0.95-0.99. Olivine grains
clinopyroxenes are Fs,, 5, Wo,_,Eng, (5 augite.

pyrrhotite  is are Fog ¢ and

The entire study will include 15 meteorites, which will be then
analyzed in the context of large-scale remote sensing data to find
out how magmatic and secondary processes affect ore deposits
formation on Mars and to identify the most probable sites of their

occurrence.
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